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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a fluid injection nozzle 
for micronizing a spray. 

SOLUTION: A recess 15 is formed at the end of the valve 
body 13 of this nozzle on the fluid injection side. A flat 
and discoid fuel chamber 51 is formed between the recess 15 
and a nozzle-hole plate 25 in parallel with the plate 25. 
The fuel chamber 51 is formed in a specified wide range 
around the nozzle hole directly above the nozzle holes 25a, 
25b, 25c and 25d on the upstream side of fuel. The four 
nozzle holes 25a, 25b, 25c and 25d are formed in the plate 
25 on the same circumference. The holes 25a, 25b, 25c and 
25d having the same diameter are formed in the fuel 
injecting direction away from the center axis 26 of the 
plate 25. The holes are covered with the bottom face 15a of 
the recess 15 and opened to an outer fuel chamber 53. The 
holes 25a and 25b injecting in the same direction are 
separated from each other, and the holes 25c and 25d are 
separated from each other. Consequently, the columns of the 
fuel injected from the holes are prevented from colliding 




with one another beneath the holes. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this 
invention relates to the fuel injection nozzle of the fuel 
injection valve which injects fuel to an internal 
combustion engine (an "internal combustion engine" is 
hereafter called engine) about a fluid injection nozzle 
equipped with a nozzle hole plate. 
[0002] 

[Description of the Prior Art] The nozzle hole plate of 
the sheet metal which formed two or more nozzle holes 
in the fuel downstream of the valve portion which 
valve portion material and a valve seat form is 
arranged, and the fuel injection valve which injects fuel 
from each nozzle hole is known as conventionally 
indicated by DEI 963 63 96. However, when the 
distance of each nozzle hole will approach if two or 
more nozzle holes are formed in a nozzle hole plate, 
and the liquid column injected from each nozzle hole 
collides by the downstream of a nozzle hole, there is a 
possibility that the atomization of the fuel spray may 
be barred. A liquid column expresses the pillar-shaped 
liquid before being injected from a nozzle hole and 
sprayed here. 

[0003] In the fuel injection valve indicated by WO 
98/34026 and USP4907748, the combustion chamber 
which spreads on the direction outside of a path was 
formed between the fuel-injection side edge section of 
the valve body, and the nozzle hole plate, and the fuel- 
injection side edge side of the valve body arranges the 
nozzle hole in the wrap position. The interval of each 
nozzle hole spreads compared with the case where it 
does not have the combustion chamber which spreads 
on the direction outside of a path. 
[0004] 

[Problem(s) to be Solved by the Invention] However, 
since the nozzle hole formed in a nozzle hole plate in 
the fuel injection valve indicated by WO 98/34026 and 
USP4907748 is not formed so that it may separate 
from the medial axis of a nozzle hole plate towards the 
direction of fuel injection, its breadth of spraying is 
narrow. Moreover, since the combustion chamber 
currently formed between the fuel downstream edge of 



the valve body and the nozzle hole plate is not flat, 
inflow fuel flows into a nozzle hole at the fuel entrance 
of a nozzle hole, without fully colliding. If the 
collision of the fuel which flows into a nozzle hole is 
not fully performed, the fuel flow which flows into a 
nozzle hole will have little disorder, and the 
atomization of the fuel spray will become inadequate. 
[0005] Furthermore, since the distance of the 
periphery edge of a combustion chamber and the fuel 
entrance of a nozzle hole is near, there is little fuel 
which flows into a nozzle hole from the periphery 
veranda of a combustion chamber, and almost all fuel 
flows into a nozzle hole from the center section of the 
combustion chamber. If fuel mainly flows into a 
nozzle hole from Mukai on the other hand, at the fuel 
entrance of a nozzle hole, inflow fuel will not fully 
collide. If the collision of the fuel which flows into a 
nozzle hole is not folly performed, the fuel flow which 
flows into a nozzle hole will have little disorder, and 
the atomization of the fuel spray will become 
inadequate. 

[0006] If the diameter of a nozzle hole of a nozzle hole 
is made small, it is known that the fuel spray will 
atomize. However, in order to make the diameter of a 
nozzle hole small and to obtain desired fuel oil 
consumption, it is necessary to increase the number of 
nozzle holes. If the number of nozzle holes increases, 
the distance of nozzle holes will become near and a 
liquid column will become easy to collide directly 
under a nozzle hole. A collision of liquid columns bars 
the atomization of fuel. With the composition which 
arranges a nozzle hole in the position covered by the 
fuel-injection side edge side of the valve body, a limit 
is in the number of the nozzle holes which can be 
formed so that a liquid column may not collide by the 
downstream of a nozzle hole so that it may be 
indicated by WO 98/34026 and USP4907748. The 
purpose of this invention is to offer the fluid injection 
nozzle which atomizes spraying. 
[0007] 

[Means for Solving the Problem] According to the 
fluid injection nozzle of this invention according to 
claim 1, since the fluid room is mostly formed in 



parallel with the nozzle hole plate, the fluid which 
flowed towards the nozzle hole plate flows along with a 
nozzle hole plate. Therefore, a fluid does not flow into 
a direct nozzle hole, but it collides at the fluid entrance 
of a nozzle hole. The disorder which this produces in 
the liquid column injected from the nozzle hole 
increases, and atomization is promoted. 
[0008] Furthermore, if a fluid room is a major 
diameter and the path of a nozzle hole is set to d rather 
than fluid downstream opening which the inner skin 
which has a valve seat forms, it spreads out more than 
d in the periphery side of the field which arranges two 
or more nozzle holes. Therefore, a fluid tends to flow 
into each nozzle hole also from the periphery edge of a 
fluid room only from the center of a fluid room. Since 
it faces almost mutually at the fluid entrance of a 
nozzle hole and flowing fluid collides equally, the 
disorder produced in the liquid column injected from 
the nozzle hole increases, and atomization is promoted. 
[0009] According to the fluid injection nozzle of this 
invention according to claim 2 or 3, the fluid room was 
formed of the crevice of the fluid injection side edge 
section of the valve body, or the crevice of a nozzle 
hole plate, and the plate-like part material pinched 
between the end face of the valve body or the end face 
of the valve body, and the nozzle hole plate has 
covered the nozzle hole. Since it shows around along 
with a nozzle hole plate at the valve body or plate-like 
part material and a fluid flows into a nozzle hole, the 
energy with which a fluid collides at the fluid entrance 
of a nozzle hole increases. Therefore, the disorder 
produced in the liquid column injected from the nozzle 
hole increases, and atomization is promoted. According 
to the fluid injection nozzle of this invention according 
to claim 4 or 5, the nozzle hole is carrying out the 
predetermined angle inclination in the direction which 
separates from the medial axis of a nozzle towards the 
fluid injection direction. Thereby, the breadth of 
spraying becomes large. 

[0010] According to the fluid injection nozzle of this 
invention according to claim 6, in the fluid downstream 
of inner skin which has a valve seat, the fluid room [ 
major diameter / opening / fluid downstream / which 
the inner skin which has a valve seat forms ] / is 
formed between the valve body and a nozzle hole plate. 
The nozzle hole has the inside nozzle hole which has a 
fluid entrance in the inner circumference side of the 
virtual package route to which the virtual side which 
extended inner skin to the fluid downstream intersects a 
nozzle hole plate, and the outside nozzle hole which 
has a fluid entrance in the periphery side of a virtual 
package route. Along with inner skin, flowing fluid 



separates towards a nozzle hole plate with the flow 
which goes to the inner circumference side of a virtual 
package route/ and the flow which goes to the 
periphery side of a virtual package route. And the 
fluid flow which goes to an inner circumference side 
from a virtual package route is injected from an inside 
nozzle hole, and the fluid flow which goes to a 
periphery side from a virtual package route is injected 
from an outside nozzle hole. Even if it is with the 
inside nozzle hole and outside nozzle hole which are 
formed in the almost same direction by inclining, a 
fluid is injected in the direction left mutually. 
Therefore, in order to make the diameter of a nozzle 
hole small in order to atomize fluid spraying, and to 
obtain the desired injection quantity, even if it 
increases the number of nozzle holes, and it arranges a 
nozzle hole and an inside nozzle hole and an outside 
nozzle hole approach an inner circumference and 
periphery side bordering on a virtual package route, it 
prevents that the liquid column injected from the inside 
nozzle hole and the outside nozzle hole collides 
directly under a nozzle hole, and fluid spraying is 
atomized. 

[00 1 1] According to the fluid injection nozzle of this 
invention according to claim 7, in a fluid injection 
nozzle according to claim 6, since the fluid room is 
mostly formed in flatness along with the nozzle hole 
plate, the fluid which flowed towards the nozzle hole 
plate flows along with a nozzle hole plate. Therefore, 
a fluid does not flow into a direct nozzle hole, but it 
collides equally at the fluid entrance of a nozzle hole. 
The disorder which this produces in the liquid column 
injected from the nozzle hole increases, and 
atomization is promoted. 

[0012] It is L1<L2 when distance of LI and inside 
nozzle holes is set to L2 for the distance of an inside 
nozzle hole and an outside nozzle hole according to the 
fluid injection nozzle of this invention according to 
claim 8. Since the fluid flow which flows into an 
inside nozzle hole and an outside nozzle hole is 
flowing in the direction to leave, even if it shortens 
distance LI, it is avoidable that the fluid flow injected 
from an inside nozzle hole and an outside nozzle hole 
collides directly under a nozzle hole. It is avoidable 
that a fluid flow collides directly under an inside 
nozzle hole by on the other hand lengthening distance 
of the inside nozzle holes by which a flowing fluid 
flow flows in the same direction towards an inner 
circumference side from a virtual package route. 
[0013] It is LKL3 when distance of LI and outside 
nozzle holes is set to L3 for the distance of an inside 
nozzle hole and periphery **** according to the fluid 



injection nozzle of this invention according to claim 9. 
Since the fluid flow which flows into an inside nozzle 
hole and an outside nozzle hole is flowing in the 
different direction, even if it shortens distance LI, it is 
avoidable that the fluid flow injected from an inside 
nozzle hole and an outside nozzle hole collides directly 
under a nozzle hole. It is avoidable that a fluid flow 
collides directly under an outside nozzle hole by on the 
other hand lengthening distance of the outside nozzle 
holes by which a flowing fluid flow flows in the same 
direction towards a periphery side from a virtual 
package route. 

[0014] According to the fluid injection nozzle of this 
invention according to claim 10, the fluid injection side 
edge section of valve portion material has the projected 
part which projects towards a nozzle hole plate. Since 
the amount of fluids which piles up between valve 
portion material and a nozzle hole plate at the time of 
valve closing decreases, the error of the fluid injection 
quantity by the fluid which is piling up being injected 
is reduced, and the fluid injection quantity can be 
controlled with high precision. According to the fluid 
injection nozzle of this invention according to claim 1 1, 
the fluid injection side edge side of valve portion 
material is a flat surface. Therefore, since a fluid flows 
along the fluid injection side edge side of valve portion 
material, the fluid flow which flows into each nozzle 
hole collides and suits at a nozzle hole entrance, and 
the atomization of a fluid is promoted. 
[0015] 

[Embodiments of the Invention] Hereafter, two or more 
examples which show the form of operation of this 
invention are explained based on drawing. 
(The 1st example) The example which used the fluid 
injection nozzle by the 1st example of this invention for 
the fuel injection valve of a gasoline engine is shown in 
drawing 2 . The casing 1 1 of a fuel injection valve 1 is 
a wrap mould resin about the coil 4 1 grade wound 
around the magnetic pipe 12, the fixed iron core 30, 
and the spool 40. The valve body 13 is combined by 
the magnetic pipe 12, laser welding, etc. The nozzle 
needle 20 as valve portion material is held possible [ 
both -way movement ] in the magnetic pipe 12 and the 
valve body 13, and the contact section 21 of the nozzle 
needle 20 can sit down to valve seat 14a formed in the 
inner skin 14 of the valve body 13. Inner skin 14 is 
formed in the inner circle wall of the valve body 13 
which forms the fuel path 50 as a fluid channel, and 
the diameter of it is reduced towards a fuel-injection 
side. 

[0016] As shown in drawing 1 , the injection nozzle of 
a fuel injection valve 1 consists of the valve body 13, a 



nozzle needle 20, and a nozzle hole plate 25. The 
crevice 15 is formed in the fuel-injection side edge 
section of the valve body 13. Along with the nozzle 
hole plate 25, the parallel and flat disc-like 
combustion chamber 5 1 is formed between the crevice 
15 and the nozzle hole plate 25. The combustion 
chamber 5 1 as a fluid room is open for free passage 
with the fuel path 50 of a fuel downstream from valve 
seat 14a, and its path of a combustion chamber 5 1 is 
larger than the path of fuel downstream opening which 
inner skin 14 forms. The combustion chamber 51 is 
divided into the inside combustion chamber 52 and the 
outside combustion chamber 53 bordering on the 
virtual package route 200 to which the virtual side 
which turned inner skin 14 to the nozzle hole plate 25, 
and extended it intersects the nozzle hole plate 25. In 
(B) of drawing 1 , 201 shows the periphery edge of a 
combustion chamber 5 1 . 

[0017] Fuel-injection side edge side 20a of the nozzle 
needle 20 is formed in the plane. As shown in drawing 
2 , the contact section 21 of the nozzle needle 20 and 
the joint 22 prepared in the opposite side have 
combined with the movable iron core 3 1 . The fixed 
iron core 30, the nonmagnetic pipe 32 and the 
nonmagnetic pipe 32, and the magnetic pipe 12 are 
combined by laser welding etc., respectively. 
[0018] As shown in drawing 1 , the nozzle hole plate 
25 formed in disc-like [ thin ] is arranged in the fuel- 
injection side edge section of the valve body 13. The 
nozzle hole plate 25 is in contact with end-face 13a by 
the side of the fuel injection of the valve body 13, and 
laser welding is carried out to the valve body 13. Four 
nozzle holes 25a, 25b, 25c, and 25d are formed on the 
same periphery at the nozzle hole plate 25. Nozzle 
holes 25a, 25b, 25c, and 25d are formed with the 
diameter dl of the same so that it may separate from 
the medial axis 26 of the nozzle hole plate 25 towards 
the direction of fuel injection. A combustion chamber 
5 1 spreads d2 and is formed in the periphery side of 
the field where nozzle holes 25a, 25b, 25c, and 25d 
are arranged. That is, the distance from the periphery 
side position of a nozzle holes [ 25a, 25b, 25c, and 
25d ] fuel entrance to the periphery edge 201 of a 
combustion chamber 5 1 is d2. It is dl <=d2. 
[0019] Each nozzle hole is covered by base 15a of a 
crevice 15, and is carrying out opening to the outside 
combustion chamber 53. Nozzle hole 25c and 25d of 
nozzle holes are formed in nozzle hole 25a, nozzle 
hole 25b, and the row with the same tilt angle alpha as 
the respectively same direction to the medial axis 26 
of the nozzle hole plate 25. It is 2 degrees <= 
alpha<=40 degrees. The direction which nozzle holes 



25a and 25b inject, and 180 degrees of directions 
which nozzle holes 25c and 25d inject are opposite, 
and a fuel injection valve 1 performs 2-\vay injection. 
[0020] As shown in drawing 2 , the spring 35 which 
energizes the nozzle needle 20 in the direction of valve 
seat 14a is arranged in the fuel-injection side of an 
adjusting pipe 34. The energization force of the spring 
35 which energizes the nozzle needle 20 can be 
adjusted by changing the shaft-orientations position of 
an adjusting pipe 34. 

[002 1] The coil 41 wound around SUPURLTRU 40 is 
located in casing 1 1 so that the circumference of each 
edge of the fixed iron core 30 located so that the 
nonmagnetic pipe 32 may be inserted, and the magnetic 
pipe 12, and the nonmagnetic pipe 32 may be covered. 
The coil 4 1 is electrically connected with the terminal 
42, and the voltage impressed to a terminal 42 joins a 
coil 41. 

[0022] Next, the operation of a fuel injection valve 1 is 
explained. 

(1) While the energization to a coil 41 is turned off, the 
movable iron core 3 1 and the nozzle needle 20 moved 
to the valve seat 14a side according to the energization 
force of a spring 35, and the contact section 21 has sat 
down to valve seat 14a. Therefore, the fuel path 50 is 
blockaded and fuel is not injected from each nozzle 
hole. 

[0023] (2) if the energization to a coil 41 is turned on - 
- the electromagnetism which can attract the movable 
iron core 3 1 to the fixed iron core 30 side — a suction 
force arises in a coil 4 1 this electromagnetism — if the 
movable iron core 3 1 is attracted with a suction force 
at the fixed iron core 30 side, the nozzle needle 20 also 
moves to the fixed iron core 30 side, and the contact 
section 21 **** it from valve seat 14a Then, the fuel 
path 50 is opened wide and fuel is injected from each 
nozzle hole. 

[0024] The fuel which flows towards the nozzle hole 
plate 25 along with inner skin 14 separates with the 
flow which collides with the nozzle hole plate 25 and 
goes focusing on the inside combustion chamber 52 
along with the nozzle hole plate 25, and the flow which 
goes the outside combustion chamber 53 to the 
direction outside of a path along with the nozzle hole 
plate 25. A part of fuel flow which goes the outside 
combustion chamber 53 to the direction outside of a 
path passes through between each nozzle hole, and it 
collides with the inner circle wall of a crevice 5 1 on the 
periphery edge 201 of a combustion chamber 51. Since 
the distance d2 of the periphery side position of each 
nozzle hole and the periphery edge 201 of a 
combustion chamber 5 1 is set up more than diameter 



dof nozzle hole 1, the fuel which collided with the 
inner circle wall of a crevice 5 1 on the periphery edge 
201 can changb a flow direction, and can go to the 
center of a combustion chamber 5 1 . Disorder arises in 
the liquid column injected from each nozzle hole since 
the fuel flow which goes to the center of this 
combustion chamber 5 1 , and the fuel flow which goes 
the outside combustion chamber 53 to the direction 
outside of a path collide equally right above [ of each 
nozzle hole / fuel entrance ] and flows into each nozzle 
hole, and atomization is promoted. 
[0025] As mentioned above, nozzle hole 25c and 25d 
of nozzle holes are formed in nozzle hole 25a, nozzle 
hole 25 b, and the row with the same tilt angle alpha as 
the respectively same direction to the medial axis 26 
of the nozzle hole plate 25, and it has the composition 
of realizing 2-way injection. Since each nozzle hole 
carried out opening to the outside combustion chamber 
53 and is mutually separated, it prevents that the 
liquid column of the fuel injected by nozzle hole 25 a, 
nozzle hole 25 b, and the row from nozzle hole 25 c and 
25d of nozzle holes collides each other directly under [ 
each ] a nozzle hole. Therefore, the atomization of the 
injected fuel is promoted. 

[0026] Since fuel-injection side edge side 20a of the 
nozzle needle 20 is formed in a plane and the 
combustion chamber 5 1 is formed in flatness along 
with the nozzle hole plate 25, the fiiel which flowed 
towards the nozzle hole plate 25 flows along with the 
nozzle hole plate 25. Therefore, fuel does not flow into 
a direct nozzle hole, but it collides equally at the fuel 
entrance of a nozzle hole. Disorder arises in the liquid 
column injected from a nozzle hole by this, and 
atomization is promoted. Moreover, each nozzle hole 
is formed so that it may separate from a medial axis 
26 towards the direction of fuel injection. Therefore, 
the fuel injected from each nozzle hole becomes 
spraying which spreads broadly. 
[0027] (The 2nd example) The fuel injection valve by 
the 2nd example of this invention is shown in drawing 
3 . The same sign is substantially given to the same 
component with the 1st example, and explanation is 
omitted. In the 2nd example, the combustion chamber 
5 1 parallel to the nozzle hole plate 60 and flat is 
formed in right above [ of each nozzle hole / fuel 
upstream ] by not forming a crevice in the valve body 
13, but forming a crevice 61 in the anti-fuel-injection 
side of the nozzle hole plate 60. Four nozzle holes 60a, 
60b, 60c, and 60d currently formed in the nozzle hole 
plate 60 correspond with the nozzle holes 25a, 25b, 
25c, and 25d of the 1st example, and are the same tilt 
angle alpha and the same diameter dl of a nozzle hole. 



Moreover, the distance from the periphery side position 
of a nozzle holes [ 60a 60b, 60c, and 60d ] fuel 
entrance to the periphery edge 201 of a combustion 
chamber 5 1 is d2, and is dl <=d2. Each nozzle hole is 
covered by fuel-injection side edge side 13a of the 
valve body 13. 

[0028] (The 3rd example) The fuel injection valve by 
the 3rd example of this invention is shown in drawing 4 
. The same sign is substantially given to the same 
component with the 1st example, and explanation is 
omitted. The nozzle hole plate 70 forms the crevice 71 
in an anti-fuel-injection side, and the annular plate-like 
part material 75 is pinched between the nozzle hole 
plate 70 and the valve body 13. Four nozzle holes 70a, 
70b, 70c, and 70d (70b and 70c are not shown) 
currently formed in the nozzle hole plate 70 correspond 
with the nozzle holes 25a, 25b, 25c, and 25d of the 1st 
example, and are the same tilt angle alpha and the 
same diameter dl of a nozzle hole. Moreover, the 
distance from the periphery side position of a nozzle 
holes [ 70a 70b, 70c, and 70d ] fuel entrance to the 
periphery edge 201 of a combustion chamber 51 is d2, 
and is dl <=d2. Each nozzle hole is covered by the 
plate-like part material 75. 

[0029] In the 1st example explained above, the 2nd 
example, and the 3rd example, each nozzle hole is 
covered by base 15a of the crevice 15 formed in the 
valve body 13, fuel-injection side edge side 13a of the 
valve body 13, or the plate-like part material 75. To 
this composition, by forming each nozzle hole in the 
central site of a nozzle hole plate further, the fuel 
entrance of each nozzle hole may carry out opening, 
and fuel-injection side edge side 20a of the nozzle 
needle 20 may adopt wrap composition for each nozzle 
hole in fuel downstream opening of inner skin 14. 
[0030] (The 4th example) The fuel injection valve by 
the 4th example of this invention is shown in drawing 5 
. The same sign is substantially given to the same 
component with the 1st example, and explanation is 
omitted. The nozzle hole plate 80 formed in disc-like [ 
thin ] is arranged in the fuel-injection side edge section 
of the valve body 13. As shown in (B) of drawing 5 , 
the inside nozzle holes 80a and 80b and the outside 
nozzle holes 80c and 80d are formed in the nozzle hole 
plate 80. The inside nozzle holes 80a and 80b have a 
fuel entrance in the inner circumference side of the 
virtual package route 200, and the outside nozzle holes 
80c and 80d have the fuel entrance in the periphery 
side of the virtual package route 200. They are formed 
in them with the same tilt angle alpha as the direction 
which separates from the medial axis 8 1 of the nozzle 
hole plate 80 as inside nozzle hole 80b and 80d of 



outside nozzle holes go to inside nozzle hole 80a, 
outside nozzle hole 80c, and a row in the direction of 
fuel injection. It is 2 degrees <= alpha<=40 degrees. 
The direction which inside nozzle hole 80a and outside 
nozzle hole 80c inject, and 180 degrees of directions 
which inside nozzle hole 80b and 80d of outside 
nozzle holes inject are opposite, and they perform 2- 
way injection. 

[003 1] The fuel which flows towards the nozzle hole 
plate 80 along with inner skin 14 separates with the 
flow which collides with the nozzle hole plate 80 and 
goes focusing on the inside combustion chamber 52 
along with the nozzle hole plate 80, and the flow 
which goes the outside combustion chamber 53 to the 
direction outside of a path along with the nozzle hole 
plate 80. As mentioned above, inside nozzle hole 80b 
and 80d of outside nozzle holes are formed in inside 
nozzle hole 80a, outside nozzle hole 80c, and the row 
with the same tilt angle alpha as the respectively same 
direction to the medial axis 81 of the nozzle hole plate 
80. However, the fuel flow direction which flows into 
inside nozzle hole 80a and outside nozzle hole 80c is 
an opposite direction, and the fuel flow direction 
which flows into inside nozzle hole 80b and 80d of 
outside nozzle holes is an opposite direction. The 
liquid column injected from the outside nozzle holes 
80c and 80d inclines in the nozzle holes [ 80c and 80d 
] direction which receives medial-axis 82 and 
separates from the medial axis 81 of the nozzle hole 
plate 80, and the liquid column injected from the 
inside nozzle holes 80a and 80b inclines in the 
direction which approaches the medial axis 8 1 of the 
nozzle hole plate 80 to the medial axis 82 of nozzle 
holes 80a and 80b. That is, since the fuel injected by 
inside nozzle hole 80a, outside nozzle hole 80c, and 
the row from inside nozzle hole 80b and 80d of 
outside nozzle holes advances so that it may separate 
mutually, it prevents that a liquid column collides each 
other directly under [ each ] a nozzle hole. Therefore, 
the atomization of fuel can be promoted. 
[0032] (The 5th example) The 5th example of this 
invention is shown indrawing 6 . The same sign is 
substantially given to the same component with the 4th 
example, and explanation is omitted. The inside nozzle 
holes 95a, 95b, 95c, and 95d and the outside nozzle 
holes 95e, 95f, 95g, 95h, 95 i, and 95j are formed in 
the nozzle hole plate 95. The inside nozzle holes 95a, 
95b, 95c, and 95d have a fuel entrance in the inner 
circumference side of the virtual package route 200, 
and the outside nozzle holes 95e, 95f, 95g, 95h, 95i, 
and 95j have the fuel entrance in the periphery side of 
the virtual package route 200. Moreover, the fuel 



injected by the inside nozzle holes 95a and 95 b, the 
outside nozzle holes 95e, 95f, and 95g, and the row, 
respectively from the inside nozzle holes 95c and 95d 
and the outside nozzle holes 95h, 95 i, and 95j 
constitutes 2-way injection. 

[0033] Since the fuel which flows into the inside nozzle 
holes 95a and 95b and the outside nozzle holes 95e, 
95f, and 95g flows to an opposite direction, 
respectively and the fuel which flows into the inside 
nozzle holes 95c and 95d and the outside nozzle holes 
95h, 95i, and 95j flows to an opposite direction, 
respectively, fuel prevents colliding mutually directly 
under [ each ] a nozzle hole, and the atomization of the 
fuel spray is promoted. In the nozzle hole which 
furthermore forms each spraying, when distance of LI 
and outside nozzle holes is set to L3 for the distance of 
an inside nozzle hole and an outside nozzle hole, it is 
L1<L3. Distance of outside nozzle holes is made 
longer than the distance of an inside nozzle hole and an 
outside nozzle hole. Therefore, in order to make the 
diameter of a nozzle hole small in order to atomize the 
fuel spray, and to obtain the desired injection quantity, 
even if it increases the number of nozzle holes, it 
prevents that fuel collides directly under an outside 
nozzle hole, and the atomization of the fuel spray is 
promoted. 

[0034] (The 6th example) The 6th example of this 
invention is shown in drawing 7 . The inside nozzle 
holes 100a, 100b, 100c, and lOOd and the outside 
nozzle holes lOOe, lOOf, lOOg, lOOh, lOOi, lOOj, 100k, 
and 100m are formed in the nozzle hole plate 100. The 
inside nozzle holes 100a, 100b, 100c, and lOOd have a 
fuel entrance in the inner state side of the virtual 
package route 200, and the outside nozzle holes lOOe, 
lOOf, lOOg, lOOh, lOOi, lOOj, 100k, and 100m have 
the fuel entrance between the virtual package route 200 
and the periphery edge 201. Moreover, the fuel injected 
by the inside nozzle holes 100a and 100b, the outside 
nozzle holes lOOe, lOOf, lOOg, and lOOh, and the row, 
respectively from the inside nozzle holes 100c and 
lOOd and the outside nozzle holes lOOi, lOOj, 100k, 
and 100m constitutes 2-way spraying. 
[0035] Since the fuel which flows into the inside nozzle 
holes 100a and 100b and the outside nozzle holes lOOe, 
lOOf, lOOg, and lOOh flows to an opposite direction, 
respectively and the fuel which flows into the inside 
nozzle holes 100c and lOOd and the outside nozzle 
holes lOOi, lOOj, 100k, and 100m is flowing to the 
opposite direction, respectively, it prevents that fuel 
collides mutually directly under a nozzle hole between 
an inside nozzle hole and an outside nozzle hole. 
Furthermore, when distance of L2 and outside nozzle 



holes is set [ the distance of an inside nozzle hole and 
an outside nozzle hole ] to L3 for the distance of LI 
and inside nozEle holes, it is L1<L2 and LKL3. 
Therefore, since distance of inside nozzle holes and 
outside nozzle holes is made longer than the distance 
of an inside nozzle hole and an outside nozzle hole, it 
prevents that fuel collides directly under inside nozzle 
holes and outside nozzle holes, and the atomization of 
the fuel spray is promoted. 

[0036] (The 7th example) The 7th example of this 
invention is shown in drawing 8 . The same sign is 
substantially given to the same component with the 4th 
example, and explanation is omitted. The contact 
section 1 1 1 formed in the nozzle needle 1 10 can sit 
down to valve seat 14a. Further, the fuel-injection side 
edge section is projected towards the nozzle hole plate 
80, and the projected part 1 12 of the contact section 
1 1 1 which has a flat surface is formed at the nose of 
cam. 

[0037] Since the projected part 1 12 is formed, the 
capacity of a combustion chamber 5 1 decreases as 
compared with the 4th example during valve closing 
the contact section 111 has sat down [ valve closing ] 
to valve seat 14a. Since the ratio of the injection 
quantity of the fuel which was piling up during valve 
closing at the combustion chamber 5 1 falls to the 
whole fuel oil consumption, fuel oil consumption is 
controllable with high precision. Also in the 1st 
example, the 2nd example, and the 3rd example, it is 
possible to form a projected part in the fuel-injection 
side edge section of the nozzle needle 20 . In the 4th 
example explained above - the 7th example, the 
combustion chamber 5 1 was formed by forming a 
crevice 15 in the fuel-injection side edge section of the 
valve body 13. On the other hand, you may adopt the 
composition which forms a crevice and forms a 
combustion chamber 5 1 in the anti-fuel-injection side 
of a nozzle hole plate. 

[0038] The fluid injection nozzle of this invention was 
used for the ftiel injection valve of a gasoline engine in 
two or more above-mentioned examples which show 
the form of operation of this invention explained 
above. As long as he wants to atomize and inject a 
fluid besides this, you may use the fluid injection 
nozzle of this invention for what use. 



